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ABSTRACT : PROBLEM TO BE SOLVED: To provide a manufacturing method for a semiconductor 
device that has a high-performance non-volatile memory element and a minute logic 
element. 

SOLUTION: While a conductive film 1 5 in a logic region Rlogc remains, a control gate 
electrode 17 of a non-volatile memory element, an interelectrode- insulating film 18, and a 
floating gate electrode 19 are formed in a memory region Rmemo, an insulating film 22 for 
injection protection is formed on a substrate, and ion implantation for forming the source 
and drain diffusion layer of the non-volatile memory element is made. After that, the 
insulating film 22 for injection protection is removed, the conductive film 15 is subjected to 
patterning, and a gate electrode 21 of a logic element is formed. Then, the gate electrode 
21 is used as a mask for carrying out impurity ion implantation for forming the LDD 
diffusion layer of the logic element. In this case, the insulating film 22 for injection 
protection does not exist in the logic region Rlogc, thus providing shallow PN junction, and 
hence obtaining the logic element being suitable for refining. 
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(d) *>^>05 (a) ~ (d) (i. &¥tm<D&lcom& 

mm.^^^mmcomm.ym^^m^mx'h^. m i 

( a ) — ( d ) *^i5 ( a ) — ( d ) £X'<D&miZ& 

Rlogc(io>? y^^ (P^-^^/PS, N*-r* 
yUSh^^^x^) #«asn&o^'-y^««, KiP 

M#^ B B B ^y3>-*^^&^f!ic««. 2ii->y3>i$ 
ikBKpfe^iaiH^SBewR. 3 (i^ y 3 yj&vcm>t> 

^lOaAffiii, SttNl^K 7t±Pl->x 
/K Sti^S^^^y^oy-FJ^K. 9ii^l 
O^SbIs^ 10liONOl.( It-fbK/^tJl 

/KKtiK^Siiis) . 1 4 i±o y ^^^y- vam 

^ y ^cosmaiy- h is ti^F»^ftp< ^ 'j 
oms^ffe^K. 1 9 ti^Fif ifctt* y s^o^isy- 
hmm. 2 1 (ios;-y ^s-?oy- bWM. 2 2nm2 

U^VtiEffim. 2 6itVi;yi7&cr>N+**)mb7y 

?^LDDi£ifcJi. 2 9ti^ffH±^ : &y^ J Pi3 e tL«"o 
^'•y^^cO^ H 1 ?*— /UX^— 9\ 3 UiN-^A-^ 
;Hh7>y'x^y-x- HU^f>-J£iJc®. 33«P 
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4. 6. 11, 12. 13. T6. 20. 23. 25. 
27, 3 0. 3 2(i. -r^y&A-^x^f-y^OPIHcffl 

[0042] 01 (a) izn^-JLnz\ pwma 

H a B v- »J 3 yfr^K&i/ V 3 >'ffi« 1 CO* ^ U fU^Rmemo 
fcDv-/ ?«i$Rlogc<9±(C. >SHbR^4>%& 

#Ht*MMt2fc:J: oTH*fc.*Wtt«>Jb<Zs'y 3>BHt 

[ 0 0 4 3 ] HKlZ. 0 1 ( b ) C^tlSt.- UM 
J£Rmemo±ffc8.lX o is >/ 7 pI*£ R 1 ogc<7> Nf-v^/l'Sb 
?y>-'X?Jgj£flt££?Io NS^ x/W£f£ffl"7X? 4 £ 
fflV \ o is y ? fgi£R 1 ogciO P f-f h 7 > 9 

[0044] 01 ( c ) £*cfXHT\ Nl-)x 

/t^&JBvx;/-4£l&*U:fJL ^^ym^RmemoaiX 
0$/-y ^^Rlogc(;t>V»T. ny'7 7ftij£Rlogc<7)N 

fflVX^6S-fflVV ^y^Rmemo^ft^lXD^'v^ 
fii£Rlogc<7)N?-**/USh 9 V^^JKlftMWCv P 

±}vi*mc$h. zotzmmz. pi^i/hjm 
[0045] mz. mi (d) ^-rx*iT\ pi>)x 

fflVXfc*>x -y hx y f-tC<koT , .X^e 'J ^RmenioS.*/ 
o^'-y ^MtSRlogcO^tcfcV-vT^ 1 CD&AfilgJ!3 

[ 0 0 4 6 1 . 02 ( a ) CSr^XlSTV »&fti£ 
fc«fc 0 . X* y^JSRmemoS.lXo^' y 7ffl«Rlogct2fc 

^>^r^^i(7)^ B B B ^y3^R9a:^-rs. zcomi 
n&t&i'V 3^1911. ^f«^i±^^ u«?o»ai7* 

-hfgt^^fcOTftoT^ -e«7)JS^(ii*j2 0 0 nm 

x y s^of- ^ ^HB^rA^-ri^ Zfcfet z> t&> izm 
m i co^ea^y 3 yR9*r^— xyy-r st*^ 

X^*H*Lfea. CVD&tciO, W^t'Jl 
? <^>m®S»fe^li i:^rl»ONJSl0a < BMfcK/»fcK 

[0047] mz, 12 (b) iz^x.mx\ vm 

aRneino^^SdVX^ 1 1 S-fflV^T. F^X-yf 
tj:0, o^y^fgi^Rlogc^ONJBIl OatiiX/mi 



[0048] 02(c) iz^-txmx\ **0M 

igRmemo^ft&I/O ^' y ;7fBJ£RlogcON h 

2 H 9-f X y f-fifefcUSff LT Wg> y- h%S§| 

8^aA«MKi:LT. o^v^fl&RlogcOP^* 
/Wffi h- 7 ^ ^ * L # v S: mm? h tdto<r> y * 

[0049] <^tC. 02 (d) l,Z^i-XmX\ L#^ffl 
SlJffllixAfflV^^ 1 2£Rk£L*:t&. XtyMJSRiDemo 

^atxn y 9 mm r iogc<o p f- ^ h 5 y is* 

O V y 7 tBI^ R 1 ogctf) N f - -f h =7 y is 7* 9 <T> L ^ 

V^fflS-SiJffll-r^^O^Dy-f ( B* ) ^oaASr 

[0050] <5:C 03(a) C^XgT\ L£lMI 
$|J»^A>1VX^ 1 3Srl^*L^m, 
$-FH^7t^x>y H7tC±-5T. a>?>y^iai*Rlogc 
±t;S# LT y- Mfi^RS *Bfe*-f4 . 

[0051] 03 ( b ) ^-rxg-c. mmim 

fg^^l 4ZBffct&. ZCOtZ. **zVm®Rraemol,Z 
fctt^ONUl 0aC7)«®t>K^$iXTONOP.l 0^ 

■■^amai^y ^yiii 5^»^--&. ^^2^^ 

j: 1^0 v -y ^ *-?coy- h mm t % h & (OX-$> ~> 
[0052] mz. 03(c) iz^-rxmx. 
xmommy-hmi&m'?*? 1 6^^K5^X7 

^yytii 0 . X ^ 'J fflJSRmemo^i>ttl>|l 2^SSS 

yJK9^WSi?:v^--yyLT % $ijffliy-hm®l 7, 
m@S^RlSa^J?iS7-"-hmSl 9*^=5: 

[0053] feJLt^ISti. ±fetSR^^f^B<7)M 
3£:fri£fc::fctt&01 2 ( a ) — ( d ) *>^>0 14(a) 

-(c) iz^k-rxntm^mzm ix-&h. 
[0054] zzx-. *m£mmizte\,\xiz. 03 
( d ) iz^tmx\ mmy-h&fm-?*? i6*m 

3kLtz&. viSyfnTny-hm&z&tfL-t&ox'ii 

=2r< . o^' y 7lSi^Rlogc^*tS^20^^ B |^y 3 

s^iioisaiL-c^^^y^ya (*eft^«j3^« 
^^ma y- b t . o ^* 7?i^r iog C (c^# tr ^ 

lfS2co^f£J B i'y 3>K1 S^itci/'J^yM*^ 
^rl>^20a7^«2 2ar^-r^. C^2^iiA 



!(8) 001-1 56273 (P200 1-1 5JL8 



&A<7)B££>SlTO k 3: 6 i ?re£> & . 
[ 0 0 5 5 J 04 ( a ) tC^-rilST. D^* ■» ? 

fgi£Rlogc;£#£So*SyIttX^l>S^oy-X - H 

(as* ) &£j/vy-i** (P 4 )*-aA-rs^fc^ 

4&B&t&. Z<Db%. b^f Jtyo&A^Hi:, 4 
*5^DniSffl«E3& t *54 0 k e Vt. K-Xa#2 x 1 0 
»cm-«Tfti. — y W^yO&A&fHi. 
>^Biaffl«ffi3& s » 7 0keVt. K-Xfitf 3 x 1 0 1 5 
cnr 2 f£>-?><> 

[0056] JJCC 04 ( b ) lCijrri1IT\ V— X ■ 
tot. 4*:4^K**^*-^£Wtfc:F»*tt.** 

»j #^oy- b teiaK8 srsuMt LT^^tt^r am-?-* 

l'WT s stfttt#B$v4>T***>8 5 0x;. &4 5#M«>R 

±tJgtftS<ifc»2«aA*BHI2 2 -<7) 
k£. S52^)iiA«WR2 2^»*ttF9-rxyiF-t: < fc 

o th**-*- & or, ^rsnsttx t y m=f-<mmy- v <r> 
mrnizim 2 conA^mm 2 2#im h**- ^k lt 

[0057] ifclC. 04 ( c ) tS«tt. »J 
8Rw»£ttRl/a v 9 MO P f-* , Nf t 

0 . ^S&JIv- U 3 0^-7 ?««Rlogctf>3& 2 

O&Mki'V^yMl 5z:^9-~y9'LX. nis-,9 
mm?- MS 2 1 ar^fiJt-TI. . 
[00 58] iKfc:. 04 (d) h% 
W&f&m-?* 9 20 £Bfc* Lfctft. * * »J fW*RneK»^ 
#Jtt/o ^ x ? MIS R 1 ogciO p ^ -v */H! h 9 y ^ 9 
^j£TgJ££fi3LDD&Affl-?*?2 5£JB^ flUtf 
Uy^y(P' ) co&A£'tf%:oZ.tiz£ 0, a^'y 
7 Hi£ Rlogc(3N-f-v h?yV'^OLDD tfcifc 

Jf 2 6 . i<0-f*>^EA<?DlK. -**X&Djgffl 

*E*«» 30keVt. K— XfeMB 1 x 1 0 > 3 c nr 2 
t\ -f^>i=tA^TI*)5rS«^ffilS^|S]*^l->2 5' ffilt 
T. 4Xf y7*&A£?T5:->TVv&. ;*>"7-X 
/U— WSOOJtfttC. LDD&AJf§-?X?2 5£Jfl^ 
oy-f*y(B' ) -f^yjD^fflmEI->4 0k e 
V, H-Xffi-j3xl0 1J cm-2, ■i*y&.X?ift<?M 

[0059] mz. 05(a) iZ9jk^xmX\ LD D& 
Affi^X ? X * 'J fiWSRniem<*£##. 

L f o ~J v 9 ®*SR logcON * -v h 9 XS-** ^ 
fSl^rS^ LDDMVX^ 2 7 5rffl^T. 7 /it# 
ny-fTfy (BF/) *£feA-f &.rkl;:J:'y-, o->'y? 



fgigR l ogc tPft h^yy'x^LD DtfciiJl 
2 8£^j£-t&. .r<0-(*>iiAO^L -f^->lP3Mm 
5A^30keVt, F-XI*%1X1 0 13 cm 

X. AXT- yy^LK^Kc-oX^^^. 
[0 06 0]»:f:. 15 (b){Cf,tISt. LDD& 
AJBvX?2 7£|S§t£U^ CVD&tCiOTEOS 
KfcHMLfctt. fi^&K^Xy^-y^KJ^T. 
a^tSX^y^^SSy-h^ffllHi:. oS*y?aHP 
tfDy-M;S2 9<7>(fflffikt::-tM K«7=r — ;i-x^--t2 

9 

[0061 ] 05(c) K^XIgTV 'JIB 

0 . Oy'7 ^^RlogctCN^-r ^/Hh7 W?.9<F> 

y-X- KM yfiSiiB3 lSrMtS. 

A^W±. -4 *V%m.Jm&Jfi&5 0 k e Vt\ H— 

Xl#fi2xi 0 15 cm-2W. 
[0062] <XIC. 05(d) fcjjrf IHT'. V-X • 
F A >&Affi-X ?3 0$i^ Lfc^. ^ ^ ! J MJSR 

memo^fi|tS.t/a ^ f 9 ^i*R logcON f-^r *)VW h7> 

vx*im*mkmiv-x • hw y&Ajavx? 3 

2£JB^-C, 7»*Ko>-(*y (BF 2 *) toaA^^T 
^rd^fcCiD, n^y^^RlogctrP^-r^WSh 

[0063] z<7>&. miLK^tf, -wvj vmzm 

UX. a : J y 9 m&R logclcfctt ly'J3 yS« l com 

m&xvy-hWM2 9mm±.izmuti-?>i' x )*)- 

A KJIttttKUfctt. SSJ^Miit-CCVDiE'fblgSr 
^«L. ^ynyStglrtO^tJtS^mfii^lPW-^ 

~? ; 79'*?ffl&&^"k> - k i 0 . ® 1 «>2lirofliC« 

[0064] *mmm<r&mtemm.<owm-fimz£ix 

[00651^1^04 (a) iZ^rtJMX\ M2CO 

&xm&2 2 ztrntivrnx-^wzm* ^ y^^y 

-X- Hl^-f yJStJcH^OJt^cO^Jt-yaA^^o 
^tfcli. o> ? 'y^M^Rlogc^2<?)^a>-y3>'^ 
1 5$r>'^-->'^LTV^^. -eLT. -e^C 0 
4(c) (C^-rxgT. l^2«^ B x 'J 3 yjg 1 5 
/^-^y^fC>-*-b®Bi2 1 zr^fCV^cOT', 
$^>IC^C04 (d) t^i-XST. QS^-y^aiHFO 
L D Dt£8M^^M>07teHl'f ^yfOaEASrff^c 9 
^l;{±. o^*»y^«^Rlogac:{i^2<75iiA«gM2 2 
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^SOkeVft) . Oy'v^l^LD 

fetus*** 

[0066]-*. ±jettl*^»4mS(^S^)gat*^i: 
HtRtc, ^JfyStt-:.* * 'J J-flEtt 1 9 £gl 

2 xmmm 2 2 -crs l at «kt . « y 

*T*>V-* • F K > ferJIM 2 4 £#j£*-*fett*)>r 
MSB 1 f *J>Ttt>9>3L-' : Jmi£HZ&\^ 

K*tt$fl& iww-f set & . 

[ 0 0 6 7 ] 2 . 3K 2 ?>ii AfiUS 08 2 2 5r?fM LT t> 

Ltiy- htmms zmiii i xmmzwmx* &fe 

[ 0 0 6 8 ] $ fcje. 04 ( b ) (Cjp-HBBTti. W.2 

co&x&mm 2 2% f 7^i-/fi:i->t 
my- h<mmtzm2cr>i&^&tm.2 2 s:»#s-arfc* 

4 T\ a-/'-/? ®igR 1 ogc<?j§? 2 O^tt 'J ^ yi 1 

5±<7)m2<omx&M2 2 sit**-*-* & . 

-t^fiL 04 (c) H^-fXST'. Dy*7?iW'- 

my-hmmi 9itm2co&x^mm2 2izx^xmh 

Zblt%<. £fe . ^»^1±^ * D WFtf>®IBttliO±fc: 

>y ?*7£Mtttt «k < C 4: tPC* & . 

[0069) iT&i^ ^S?H±* * 'J SR^Kttffifl: 

[0070] *fe % Di;v;i7«iU3 1, 335: 
JEJffcLfe&fcfcwm, y-h€®2 1^ffi^ V-x 

■ K H yfi£gyi 3 1.33 ^Stc*ef§JS**£q£ L=5rV * 
fe«>. ITUiM Kttfcffl^fea'yiM HiflSfctlL 

[0071] (*20!>?gttiB!B> 06 ( a ) ~ ( d ) iy 

tan (a), (b) co&mu. *&m<vm2<?>mM 
mm<7)^mmm.ffm^)5m ^-trnmrnx-h * . n 6 

(a)-(d)Hill (a), ( b ) 0*&B(=*$lt 

>z-£$sm2<7)&mg , B~>V3>-mi5izitz.x. s>v 



-70m 2 com 2 i&ssa s^'J3>h34 & & . 

[0072] . 06(a) KSctUST. P&m& 
ftv- 'J 3 Vfr^his y 3 1 <0^^r yfSJ£Rmeino 

fg^B^^ R 2 L^f^. X'J3 1 £7)^ 

%m&m& 2 tzx H4^i>«^±fc ^ y 3 
[0073] <xc 06(b) tc^-rigt'. vm 

ffl t \ o ^ •/ 9 M i& R 1 ogc <r> P ^- ^ h 5 >- 9 

mmmm. umrnm ( y xst> ^-r^-^ixAr^ 

[0074] ^(C, 16(c) lC^-rXST\ Nl^i 
fV&mS-?* 9 4 ^1^* ;* ^ y M^RmemoSV 

nj/ y ?MRlogcC&<r *T - D ^' ^ffl^RlogcCON 

?mm.Mig zmopmv */wm. 

ffl-7X^'6$•fflV^. ^^yfg^RmeiBO^HsSl^a^v^ 
^RlogcCDNf-r^seh^^v-'A^^^JSt. P 

x^7JMtli. <!Oi:#iSli^^. PIvx;™ 
-7X^6^ffl^-C. ^yn>S«l±^ ^SyH4^^ 

-thtztbcvtma* ^ yiiASr^ 3 . 
[0075] iJCC. 06(d) PI')! 

ffiV-kfc^x y bX7fl:J:ot. y^iSRiaeao&l/ 
OS/y 7m.mR\ogcCOWTlZt5\iXm 1 c7>aAffiSJ!3 

[0076] mz. 07(a) (C^-TXgT\ 
{C«fc 0. y^Rmemo&l^O>''-y^^R]ogctC±i 

>-y 3 >-i£-(fcl8l*^3:£ y- b^HS tfc 
cvDSCiO. V>£'ktsmico&&ik : sVzi 
>f&9*mfcf&. zcof&icD&m&i/vaymMi. 

r. -?-£7)JSA«^2 0 0nmT'J5^. -fO^. 0i*L3r 

wvx^s-ffl^T. ^s^ii^^ys^f-r^nfii^ 

|6j^^^^-f-2>^^ 1 <0#ISfty »J 3 >K9 S: 
y-f htzthco-? Sr^iLTt^. CVD 

0 . ^s^tt^ ^ y m+com&ffimmt 5rso 
[0077] 07(b) tc^-ris-c. p< t y« 

ljJRm«Do^:^*:^3-7X7 1 1 Srffll^T, H^^Xyf- 
H«tO. a^'v^lillSRlogciOONIll OatJil^mi 
C0&&£ki' 'J =» yR 9 £J®&&fc£-f -S. . 

[0078] mz. 07(c) ^^-rxsr. ym 
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[0079] mz. mi ( d ) \ztf?jmx\ l# ^m. 

fclffilixAffiVX? 1 2£Bfe*L*:f£. ^^'J^Rmemo 
£fls$.tf d ^ y ? $W£Rlogc60 P f-v SAX 

?m&ffl&z&'j L£^mivm*M-?*7 1 3*jb 

tMS^SUt^&fc^'"* 0 ^ ^> (B + ) ^6DixAsr 

[oo8o]w:. 0s ( a ) iz*-rxmz\ L£ ^ffi 

ftJW&Affl-?*? 1 3£6fc£L*:&. A.;77-KBi! 
SrfflV^^x -y hXvf-dJz-^T. Dv-'-y ^fSi^Rlogc 
±CH# LT ^& KJfe^HS £ Gfc*-r & . 

[0081] mz, ma ib) iz^-txmx\ fmit& 

izX 9 . ^ »J 3 >-®HbJ8!a><c>3:&oS/-y ?§HP60y- b 
fclt-SONIgtl 0 aOflffikitttSiXTONOJ^l 0# 

a 3 ^ »J a >-§?3 4 (i. itfaW- h O-C 

[0082]^t:, 08 ( c ) K^XST. oy'7 ? 
M^R logc<0 Pf - -v b 5 -9 J&fSMt&Z M o 

V)K34C0d*>. ^ : E^ fgttmmeiDo^ffc&tfn ^ y ?m 
i&R 1 ogcCON -f Y h 5 V 1*7* fJ&foffi&lZiiLSi- 

&awj-cy w*^ (p* ) £&A-r&. ££>t. 

(3ti8 0 0X:, ^3 0^<7)^ra5-jD^.I)ii:^±^ 
T. aASft^&^T'fcSyy^tt^-fr. SS2C9 
^*S B B B ^'J=J^Ii34W5*>. ^^'J M&Rmemo^ffcK. 
t/o J^' >y ^^Rlogc^N^-v *rt4B h 5 ? 

[0083] 08 ( d ) lzm-?xmz\ 7 
mmRlosc-kfoRV**: U mtSRmemo^y- 

sf-yfizX*), VM1£Rn£w>lZ]$rt&$&2cr>&&ik 
^U3^M34. ONOKlORWSBl^ttft^ya 

[ 0 0 8 4 ] JJct. *IS5^®tfcV%-C t . gl 1 60^&£ 
JBIBfcFWM:. 09 (a) K^-fX^T. il^'-b^ 
1 6£l**Lrt:». Dy^ffWy-'-MI 
S£r^J&-f660TJi3:<. □ ><'•>, ^tgRlogctcfcltS 



RlogctC«^frv^m2^#^a^U3VK3 4<7)± 
tz^'J 3 yK<bll*^ : 5rl»m20aA^^2 2 $r®« 
.10^2<7)jiA#^M2 2ti. ^S^tt^^'JS 

I 0 0 8 5 ] <^t. 0 9 ( b ) K^-TIHT. a^7? 

(As* ) fe«klX»J^>f (P* ) SraA-ri»ifct 

jT>iD^ffl^ff^4 0 k e Vt. 2 x 1 0 

yJn&fflmJE***->7 Oke VT. K-X«# 3 x 1 0 1 5 

[0086] <Xt. 09(c) (C^-rx^T. V-X • 
K W >m&m^7? 2 3 SrBf^Lfct^ T--;l/2r« 
iat. ^jrviiAfcriS^-v'SrSttfey-bfeSK 
8*SBMtLTl6»ttSrig«-r6Bftr^ K«#H^ 
4J-CI-J8 5 Or, f<}4 5^cr^Smimt ■> 
NM r >x^WB^ffl^'X^4 Srfflv^t:. S2^^*Sft>-y 
rj 3 4 60 3 -h a y ^ Ht£R 1 ogcO P -f-v *)VW h 

l2 2SL{:.-KDy^^> (B* ) £&AU S2W^ 
Mfiv'U 3 >^3 460 d feoy-y ?fgigRlogc6DP-?-r 

[ 0 0 8 7 ] iJCtC 0 9 ( d ) C^-rXST'. ^tt^ 
•yf-y^fciO. m260iiA«MM2 2<0d^»a>'' y^ 
«i^RlogcC0^260^^ B ^l» 3 yK3 4±tffi^T2» 
^Srl^-r^. CL60fc#. ^260aAmSM22$rM 

•J S H 60(fflffit{±^ 2 60^A«M 2 2 

[00883 <Xt. 010 ( a ) KScTXH-e. ^^EU 
fglg Rmemo^^&tXo ^ •/ 9 ffl&<D P1~* , N f- 

- 2 0 SrfflV^c K7-f x y ^-VifKZ 

260^ B B B>' , J3>'M3 4Sr>'^-->'XL-C. o^'y 
93Ff-to?— 2 1 2:^-t"l> . 

[0089] <^t. 010 ( b ) CSrf XHT\ y- h 
m®^fi£ffl"^X^2 0Sr^*LJ l i^. ^*U®tSRm«!io 
£.WBlV d ^ v ^ »Si£ R logc60 P f-v 
?^j£fil££iI^LDDixAffl^X?2 5 3rfflt\ 
Ifl>y-f3}-v (P* ) OiiASr^oClfctJ: 0. q->' 

•y^^RlogctN^-A-^VMh7>^X^<7)LDDJ£ 
IStJi2 6ar^-r&. ^60^f ^y^AOjg. 4*>im 
ffllE*^3 0 k e Vt, H-X1MB1 X 1 0 13 c m 



(Ill) (01-1 56273 (P2001-1 5 JLS 



7JV-W8\<F>tzMZ . LDD ?±Affl^?X ?25^K 
^-Co^^^y (B* > -< *yJjll5ifflmS*-J40ke 
V. F-XI^3xlO l! cm-!, ^tfiXiiA^ftf^S 

[0090] 01 0 ( c ) t^-rifST. LDD 

&AJB^*7 2 5£Gfc*U:flL ^^U^Rmemo^ 
Sr* y 7 mt&B loscON f-r *iVW h^y^^I 
f£f[t!!(5rlg')LDDi£A.^X^2 7$:fflV%T. 7 ••/•fk 
,-Ko> -f?r> (BF,*) *ri£A-f&c:i:K:J:9« n^'y 
7 MJ£ R loscO P * -r F 5 V 5*X ^ <0 L D D ffegf 
^2S5r^6£-r-l». ^^-f5r>i±A^s -fJt>-Jn^ffl 
f^E#f-j3 0 k e VC\ F-X*W6 1 X 1 0 13 c nr* 

X. 4XT77aA*r}T^tV' l l>. 
[009 1 ] &tc. HI 0 ( d) lCjjrfXST\ LDD 
iiAffl-7X7 2 7*|^*L^. CVDStiOTEO 

2 9*r^-r-5. 

[0092] #(C. 01 1 (a) KTjrfXfi'C. -X^Er'J 
^Rmemo^f*:St/o 5/* -y 7 ^igRl ogccT) p ^-v */l/g! 

X^3 0arfflV%T. tgllfcTM *>-$:?±A-r&C: £: KJ: 
0 . Uy'y^ Stg R 1 ogc t N ^ \ *)VW F 7 V is* 9 <?> 

v-x ■ yu4 >%mms i vi^^va 
Aommi. # ytmmn&ifims o k e v-c\ f- 

X1*^2X1 0 15 cm-2-C&£. 
[ 0 0 9 3 3 <5:tc. Hll ( b ) iC^IgT. y-x 
• KW>iiAJ8vX:y-3 0£l&£L*:f&. -X^DIUtS 
Rmemo^ffc&tfo V y ?fgt£Rlogc<ON f-v */Fl! F 7 
y^X^Jfc^SrS? V-X • FH ViiAJH^X? 

3 2£ffl^t. 7 ytiLtfayj^y (BF 2 +) <7>&A£ 
*T&"? wttci 0 . oi/ y^m^Rlogct:P^^S 
h7Vy'X^y-^- Y\s4yti&m3 3*J&fct 
6. ,;^*yiiA^mi. ^*>-jDjgffl^j!*&3 
0keVt\ F— XM*^3 X 1 0 15 cm- 2 T-ibi>. 
[00 94] £Of£c9I:g{i0*L3:V^\ IMflM F 

&S:ffi V vC , oy'7 ?^t£R logc iz H lf£ >msL 

S^tM KS^MLfcg, Jliatt&lt*: UCVDiS 

y®ts i n^^&m^mmzn 

mt&?y99 hlLZmaL. §£>C. ay99h?L*: 

mt>h 75 ^sitss-E-f & w t iz x o , 2 comtm 

[0095] *mtmm<?>*mfcim<7)mmijW;iz£i\ 
a. wnnmm&mtnmiz, mi o ( d ) tc^i-xfi 



* V tf>i£A £fr3r 5 |gf tcfi . «i*R logeCfctt 

&SiS2<7)&A»Mj8l2 2^Wk'LtzW^t^'hZ.t1fX 
Zh<7>X\ O^'y^S^LDDUfciWiJBtft^AXO^ 
M^^>'COiiAx^;^-SrffiM-n»wt*>T§. o 
^•y?5il?iOLDDi£iiJi26fc^jc;W5, 7i;<7)SC 
}£^PN^£«^£>C:i:#-e£&. -r=5:^*>. 

[0096] jn^T, oi;7;«ft*4Pf+*Affl 

irfiT/^'- Ffgittrt!..! bimmiz%&coz\ 

[0 09 7] $.ti. Fl/^fytd; 
Ut®31, 3 3£?gj£L*:&££>vvm. ^-'-hmS2 

iaa^», v-x • >feiS[ii3 1 . 3 3^®^ 

[0 09 8] ^rfc, *f&0Bti, ^^U-fe/l^JSt Hiatal 
ffiffi&t&^tsPROM, EEP ROM, 7 5r/^ 

^t»Jt7o-t7 tf©o i? -y ^ 088^11^ L/c^#i* 

%kW£.mzmmt h z. t tfx-z h . 

[0099] 

*^^J:ixtf. *mi¥mm±iz^m& 

Mit^atLT. uisv9®mzistfZ> J r'-YW®mm 

«®. msraie^Ji&^jaT-'-Fmffiar^LT^ 
u&LXfrt>. ui?» / 9mmzt5rt&y-Y-'mm.<m&L 

■&ir£Xm&-th d t tfX'Z h . 
[0100] itz. fj-TlVY- hffi it?rW-rsni; y 

[ns^m^i^] 

[013 ( a ) — ( d ) tt, *»»7)3» 1 O^S^®C 
[02 ] ( a ) — ( d ) t±. *5%Wcom 1 (OUtegiC 

^y^x9cr>mmss\mm^^y^x^^£'j tx-coxn 

$rHk-?\8iWmX'$>&. 

[03 ] ( a ) — ( d > «, i&m<n>W. 1 OHJt^StC 
i5«i-^4^^SiOS5itXSco^ *>m2^aARIlHr 

mfct h z x-cojm z Tjt-rmmmx'h z, . 

[04 ] ( a ) — ( d ) *5%W?)& 1 OH«j^®.(C 



(fl 2) )01-156273 (P2001-1 5 JL8 



[05] ( a ) - ( d > ti. ^"Jl^fS 1 OHMJgSC 
^ -5> I > :) *> P * v ^/US . N + 

[06 J ( a) ~ ( d ) (i. Wmtt209QIBBWZ 

£TWXfI£^lffitM0"C^?>& , 
[127 ] ( a) - ( d ) li. *:€ B JJ^2^S6BSC 

&tt&43ift&8£?)3!jft r.fsc) -:> ■■> ? &M<r>& h 
9 ?<ommmwm i*> a* hi- -5 £ -e^xs 

**i"BfiiiHT«>&. 

[128] ( a > — ( d ) l±. *€ B JI^W 2*>*JfcJ&«£fc: 
fctt & ^#^g<OMiSXfi?-'> '> <H<»?fcl*v< * ') *F 

■S>. 

[09 ] ( a) - ( d ) ts. 24>XttlB!B& 
[ilO] ( a ) ~ < d > ti, *R*9&M2<7m&Wm 

[011] ( a) . ( b ) *?m<?>m2cr>nimm 

titf- h 4 Wig 2r^-T WimmX'h h . 

[012] ( a ) -v ( d ) m^mw^m<r>mm. 
[013] ( a ) - ( d ) m.$k<7>*mw-gm.<7)mm 
[014] (a) ~ (d) ti, mxvmftmwcDmm. 
[015] (a) - '(d> it. fe&<&mft$m.r>wm 



[016] ( a ) - ( c ) ti. ^3fc<D^#:|£Se9fgi£ 

y-x- Hi<^ytfeiija^^-r-&4-CcOX^2r^K 
B50-C£>£. 

i 

2 *?#jtfe8» 

6 PS»7x/Wg^ffl-7X^ 

7 Pl-?i^ 

8 y-MHMI 

10a ONI 

10 ONOI 

1 1 im&m-?*? 

12 L £ v ^©ISPa AMvx 7 

13 L*vHffl!«kWBv.x? 

14 y-httlMI 

15 ^ 2 o#^b s b ^ U a ym 

16 «Jfy-l^j£ffl^A? 

17 ww-m 
is mmmimm 

19 hSffi 

2 o *r- hmmm&m*?x7 
2 1 y- hmm 

2 2 ^20aEXfi^M 

2 3 y— X • HW VJgJ&ffiVX? 

24 y-x • h'w-r >tmm 

2 5 LDDiiAffl^X^ 

2 6 LDDteiie 

2 7 LDDiiAfflVX? 

2 8 LDDfiSli® 

2 9 +M h' flr * 9" 

3 0 y— X • Hl^-f >1iAfflVX^ 

3 1 y-x • >'N >t£swa 
3 2 y-x • Fi^-f y&TJfi-?*? 

3 3 y-X • Hl^-f >t£&S 
3 4 W.2<?> i S>&&i'V3Vm 



« 

, (?1 5) )0 1-1 5 6 273 (P200 1-1 5JLS 




(?1 6))01-156273 (P2001-1 5 JLS 



[07] 1081 




(t7))01-156273 (P2001-1 5JLS 



[HI 0] 



[012] 



:-\ : Y*v . : >'-v>- 1 ?'". 



to 



25- 

2^ 
(b> 



.• .17* 
.22-" 



1*9 - * 







< 27 eft* 




26 | 









Rlogc 
4 



102^ 
0>) 



102 
107-' 



E7 



102^_ „ 



(d> 



or/- 



102 



77— T 7 



TV 404 



A -101 



^06 



E7 a 



[7 



_Y 



102 

-105 



> -101 



[0133 



Rlogc 

HOa-v 109 ^ 108 no- 109 ^ 108 




(as) 101-1 56273 (P2001-1 5JL8 




(51) Int. CI. 7 MS'Jie-^ 
H01L 29/792 



5F001 


AA25 


mi 


AA43 AA63 ABOS 




AD03 


AD62 


AE07 AE08 AGIO 


5F048 


AA01 


AB01 


AB03 AC03 BA01 




BB06 


BB07 


BB11 BB16 BB1S 




BC06 


BE03 


DA25 DA30 


5F0S3 


EP02 


EP23 


EP55 EP56 ER22 




GA01 


GA09 


GA27 JA04 JA32 




JA35 


PR03 


PR05 PR12 PR21 




PR29 


PR36 


PR37 PR43 PR53 




ZA12 






5F101 


BA07 


BAH 


BA28 BA36 BB05 




BD24 


BD37 


BE06 BE07 BH14 



F I r-73-K (##) 



